The crystal structure of triethylscarphane, the compound formed upon addition of CS 2 to P(C 2 H5 ) 3 , has been detemined from three-dimensional x-ray diffraction data. The structure is monoclinic, space group P2 1/c, with a = 7.50 ± 0.02, b = 11.97 ± 0.02, and c = 13.82 ± 0.05 = 123 ,10 ± 0,2 0 1 z = I-i-. -The compound is not a loose molecular complex but rather a zwitterion of a quaternary phosphoi4um derivative of dithioformate, (CH3CH2 ) 3 P-CSS. The phosphorus. atom is bound nearly tetrahed.rally to four carbon atoms (three from the ethyl groups and. one from the CS 2 ) with bond lengths averaging 1.80 A. The carbon-sulphur bonds average 1.69 A and the S-C-S bond angle is 128 . 00 . Unce,ttainties are aboub; 0.03 A for bond lengths and about 20 for bond angles.
INTRODUCTION
ma previous communication we reported the structireof the compound formed by the addition of carbon disulfide to triethyiphosphifle.
The structure which we reported corresponds to a zwitteriofl of a quaternary phosphonium derivative of dithiofoate, (CH 3CH2 ) 3 PCSS, as proposed by Jeisen 3 , rather than the loose molecular complex which Issleib and Branck concluded it to be in a review of the conflicting proposals on its structure. We have given the compound the trivial name t?triethylscarphaneU.
In the present paper the details of the structure determination are presented as well as the further refinement of the structure.
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EXPERIMENTAL
The crystal used for the structure determination was a small red plate, elongated parallel to the c axis with dimensions of approximately 0.8 mm. x 0.2 mm, x 0.0.4 mm. The crystal was considered to be small enough so that absorbtion could be neglected. Weissenberg data using CuY x-rays with the crystal rotating around the c axis were taken for layers. = 0 through 2 10.
Multiple films were used and the intens.iies of 663 reflections were measured by visual comparison with a calibrated film strip. In addition there were about 1170 unobserved reflections in the region photographed. Preliminary scale factors were obtained from thexposure times of the various layers, but these were later allowed to .vary in the least squares refinement.
An hk0 Weissenberg film, calibrated with a thin quartz fiber (a= 4.913A, b = 5.405 0 A) was taken for the measurement of a* and b*. The ratio of a*/c* was measured on a MOM precession photograph with the crystalprecessing around the b axis. The angle P was obtained from the precession film by direct measurement and also by solution of the triangle containing c, a*, and d!02. The value of P used is the average of these two measurements.
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UNIT CELL AND SPACE GROUP
The cell constants of the monoclinic unit cell 5 at room temperature are:
The probable space grbup was determined to be P2 1/c from the systematic absences on the Weissenberg photographs. Solution of the structure confirms this choid. The density calculated on the assumption of 4 molecules per ürit cell is 1.24 g/cm2 , which is reasonable for a compound of this trpe.
The density was not measured.
JCRL-9893 DETEBIVIINATION OF THE SThUCTIJFE
After the usual corrections for Lorentz and polarization factors a three-dimensional Patterson function was calculated. From this it was ossible to assign coordinates to the three "heavy atoms", two sulphursid one phosphorus,; 1 although it was not possible to distinguish sulphur from phosphorus:. These three atoms were then used to calculate structure factors, and the resulting signs were used to calculate a three-dimensional Fourier synthesis. The Fourier synthesis showed 8 peaks which could be due to carbon atoms, instead of the 7 expected, and suggested two possible structures.
After two cycles of least squares refinement of one structure the conventional H factor dropped to 0.211 and would not refine any further. The second structure however gave an H factor of 0.126 after one cycle of least squares and is therefore considered to be correct. All least squares and structure factor calculations were made on the I.B.M. 7011 computer using the.program of Busing and Levy. 6 The form factors of the "International Tabe llen UT were used for sulphur and phosphorus:., those of Hoerni and Ibers 8 for carbon, and the exact va1ue 9 for hydrogen. Each atom other than hydrogen was assigned an individual isotropic temperature factor which was adjusted in the least squares refinement. Intensities which were too weak to be observed were omitted from the least squares and structure factor calculations.
Identification of the phosphorus.: atom was.made on the basis that it is bonded to the ethyl groups since phosphorus. and sulphur cannot be distinguished by the heights of the peaks in the Fourier .map.
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REFINENENT OF THE STRUCTURE Refinement was accomplished-by 4 more cycles of full-matrix least squares using equal weighting factors. After the first of these cycles structure factors of the unobserved reflections were calculated and a number of them were added after reexamination of the films. Also at this time 33 reflections were removed from the calculation because they were either extremely strong and therefore likely to suffer from extinction, or difficult to read, being close to the center or edges of the film. The number of reflections used for the final 3 cycles of least squares was 630.
The parameters of the 6 methylene-hydrogen atoms which could be uniquely determined by setting the H-C-P and H-C-C bond angles equal to 1090 28t, and the C-H bond length equal to 1.09 A, were used in the last 3 cycles of least squares refinement. Their coordinates were recalculated after each cycle but were not va±ed during a cycle. Isotropic temperature factors of 7.5 42 were arbitrarily assigned to them.
After a total of 5 cycles of full matrix least squares refinement using equal weighting factors the unreliability factors are:
The final values of the observed and calculated structure factors are listed in Table I . The final values of the atomic parameters are given in Table II . Table III gives the parameters of the 6 methylene hydrogens calculated from the final structure. Table I . Observed and calculated structure factors. Reflections marked by an asterisk (*) were not used in the least squares refinement either because they could not be observed accurately or they were likely to suffer from extinction. Unobserved reflections are omitted. This report was prepared as an account of Government sponsored work. Neither the United States, nor the Commission, nor any person acting on behalf of the Commission:
Makes any warranty or representation, expressed or implied, with respect to the accuracy, completeness, or usefulness of the information contained in this report, or that the use of any information, apparatus, method, or process disclosed in this report may not infringe privately owned rights; or Assumes any liabilities with respect to the use of, or for damages resulting from the use of any information, apparatus, method, or process disclosed in this report.
As used in the above, "person acting on behalf of the Commission" includes any employee or contractor of the Commission, or employee of such contractor, to the extent that such employeeor contractor of the Commission, or employee of such contractor prepares, disseminates, or provides access to, any information pursuant to his employment or contract with the Commission, or his employment with such contractor.
